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ABSTRACT
This booklet, one of a series of 17 developed at

Prince George's Community College, Largo, Maryland, provides an
individualized, self-paced undergraduate organic chemistry
instruction module designed to augment any course in organic
chemistry but particularly those taught using the text "Organic
Chemistry"™ Lty Morrisorn and Boyd. The entire series of modules covers
the first 13 chapters of the Morriscn-Boyd text in great detail. Each
module has been provided with from one to three audiotapes, available
from Prince George's Community College, to provide students
additional exrlanations of particular concepts. Each module includes
a self-evaluation exercise, a reference guide, worksheets to be
completed with the audiotapes, answer sheets for the worksheets, a
progress evaluatiocn, an answer sheet for the progress evaluation, an
answer sheet for the self-evaluation exercise, an introduction to the
topic covered by the module, and student performance objectives for
the module. The topic of this module is alkanes-preparations. (SL)
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Selt Instructional Package No. 9

ALRANES = PREPARATIONS

For 1912, the Nobel Prize was awarded to Victor Grignard (1871-1935) "For the
discovery of the so-called Grignard reagent, which has greatly helped in the
development of organic clhiemistry during these last years."

DESCRIPTION OF THE PRIZE-WINNING WORK:*

"The preparation of the organo-magnesium ethers is, in general, extremely
simple. The apparatus is just a round-bottomed flask connected with a good
ascending condenser and with a dropping funnel with stopcock, but it is indi-
spensable that everything be absolutely dry.

"One atomic weight of magnesium, in the form of fine filings, is placed
into the flask. On the other hand, one molecular weight of the halogenated
hydrocarbon to be used--for example, methyl iodide-is dissolved in an almost
equal volume of perfectly dry ether which. was kept over sodium. Of this
mixture, 25-30 c.c. are added to the magnesium. A lively reaction begins
after a very short time. Then, 250~300 c.c. of ether are added, and the re-
action is kept going by addition,of the rest of the reaction mixture drop by
drop. The reaction is completeﬁﬁgy'Short heating, if necessary. Under these
conditicns the magnesium disappears completely. In general, a clear or
slightly colored solution is obtained, in which, however, very fine particles
of iron, an impurity in the magnesium, produce a momentary haze of slate color.

 "The compound, prepared as just indicated, shows all the characteristics
of organo-metallic compounds; it changes rapidly in air, absorbs oxXygen and
carbon dioxide, is decomposed violently by water, and reacts strongly with
almost all functional groups. These operations can usually be carried out
without any change in the apparatus. It suffices to add, through the dropping
funnel, the antagonistic compound dissolved in a convenient quantity of water-
free ether. Thus, either a solution or an oily or crystalline separation is
obtained, and the reaction is completed, if necessary, by a more or less pro-
longed heating. After that, all that remains to be done is to hydrolyze the

compound." .

*Translated frowm 'Le magnesium en chimie organique," Bulletin de la Societe
Chimique de France, Vol. XIII (1913), p. 1.



scelf Instructional Package No. 5
Form A ~ Set of Objectlves

DEFINLTIONS -

The student will be able to define and illustrate with appropriate
examples where applicable the following terms: GRIGNARD compound,
GRIGNARD synthesis, WURTZ synthesis, ORIENTATION, REACTIVITY, SELECTIVITY,
CRACKING, PYROLYSIS, HYDROCRACKING, STEAM CRACKING, KNOCKING, COMBUSTION,
HEAT OF COMBUSTION.

PREPARATIONS -

The student will be able to write the chemical reactions for the following
preparations: Grignard synthesis, Wurtz synthesis, Lithium-Copper synthesis
and synthesis using Zinc and Acid.

The student will be able to determine the reagents required for the syn-
thesis of a given alkane from a given reactant. From'the given reagents and
the product desired, the student will be able to identify the reactant required

for the syunthesis.

The student will be able to explain why the Grignard synthesis is a two-
step synthesis and why it requires dry apparatus.

REACTIONS ~

The student will be able to write the balanced reactions for combustion
and halogenatlion of different alkanes.

The student will be able to write the step by step mechanisms for the
halogenation of alkane reactions.

The student will be able to predict the orientation in the halogenation
of alkane reaction and consequently identify the intermediates and the major
product.

The student will be able to compare different alkanes and different
halogens with respect to their reactivity.

The student will be able to compare different halogens with respect to
their selectivity.

The student will be able to calculate the percentage composition of the
mixture of the products obtained in the chlorination or the bromination of
simpler alkanes (not more than 5 C atoms).

(1]



MULTL=STEP SYNTHETIC SCUEMES -

The student will be able to devise multi-step synthesis schemes for the
synthesls of different alkanes from a given reactant,

The student will be able to identify all the reagents in a given multi-
step synthetic scheme.

The student will be able to identify the intermediate compounds formed
In a multi-step synthetic scheme.

(5




Self Instructlonal Package No. 5

e

Form B ~ Self Evaluatlon Exerclse

1.

The
are:

a)
b)
c)
d)
The
a)
b)
c)

d)

ALKANES - PREPARATIONS AND REACTIONS

reagents which can be used tuv prepare BUTANE from 2-BROMO BUTANE

SODbIUM

ZINC, ACID

Li, CuBr, METHYL CHLORIDE

MAGNESIUM, ETHER, WATER

following statements about the Grignard Synthesis are true:
Crignard compound will react with water or alcohol.
Grignard synthesis is a two step synthesis.

The apparatus used in the Grignard synthesis must be dry.

Water, magnesium and ether are added to the reactant in the first
step.

Identify the correct statements below:

a)

b)

c)

d)

Best results in Wurtz synthesis are obtained with primary alkyl
halides.

Wurtz synthesis is useful only for the synthesis of symmetrical
alkanes.

Lithium dialkyl copper compounds gives best result in the reaction
with tertiary alkyl halides.

The function of ether in Grignard synthesis is to slow down the
reaction,

In a series of free radicals listed below, identify the one with
maximum stability and the one with minimum stability.

: ¢ . ¢ ¢
Cc-C-C ¢-C-C-C-C C—C-.—C—C c-C-C-C
I IL III IV




SiP f5
Form B = Self bvaluation Exervcise

Maximum Stability Minimum Stabllity
ay 1 a) IV
b) II by II1
¢) III c) 1v
d) Lv d) III ‘

5. Identify the correct statements about the halogenation of alkane
reaction:

a) Bromine is more reactive than chlorine.
b) Bromine is more selective than chlorine.

c) Bromination of isobutane will produce larger percentage of the
major product than chlorination.

d) Bromine reacts faster than chlorine.

6. The major product obtained in the bromination of 3-methyl pentane is:
a) l-Bromo-3~Methyl Pentane
b) 2~Bromo~3-Methyl Pentane
c) 3-Bromo-3~Methyl Pentane

d) 2-Bromo~2~Methyl Pentane

7. Identify compound B produced in the reaction sequence below:

Brz, hv Na Li CuBr Ethyl Bromide
2-Methyl Butane > > » —> »

a) 3,3,4,4,5-Pentamethyl Heptane
b) 3,6-Dimethyl~3-Ethyl~Octane
¢) 3,3,4,4-Tetramethyl Octane

d) 3,6~Dimethyl Decane




SRR LA
Form 5 - Solt Fvatuatlon Exerclse

2,0 ldentity compound G Vormed fn the reaction sequence belows

Na Br,, hv L1 Cullr A

» > P —p
// N
Br , hv

')
BUTANE =t} Q

Mot e v o b mm e e ma W S e e e S e wm em W e e am e me e

AR

Ay 3,4,7-Trimethyl Nonane

b)  3,4,5-Trimethyl-4-LEthyl Heptane
c)  3,4-bDimethyl Decane

d)  3,4-Dimethyl-4-Ethyl Octane

9. ‘e reagents required for the laboratory synthesis of 3-Methyl Pentane
from Ethyl Bromide are:

a) SODIUM, Bry, Light; Li; CuBr; PROPYL BROMIDE

€

-

b) ZINC, Brp, Light; Li; CuBr; ETHYL BROMIDE

¢) SODLUM

d) SODLUM, Brz. Light; Li; CuBr; ETHYL BROMIDE

L0. Che reagents that could be used for the laboratory synthesis of
2, 3-Dimethyl Butane from Propane are:
2) BROMINE, Light; SODIUM
b) BROMINE, Light; ZINC, ACID
c} BROMINE, Light; Li; CuBr; ISOPROPYL BROMIDE

d) BROMINE, Light; Li; CuBr; PROPYL BROMIDE
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Form B o vt Nvaloat Ton Exerefoe

.
PEo The veactant aowhich shonld be o osed B the syathents below et

N 11 Guby JeBromo Butane
A i d -> v

S

Dyd-Dlmethv ]l Pentane

a) kthy !l Bromide
by Propyl Bromide
) Propane

&) Isopropyt Bromide

20 Reaction of an alkane with heat and excoss osygun will yleld:
a)  Alkencs
b) carbon dioxide, water
¢)  smaller alkanes

d) carbon dloxlde, water, heat

13. Cracking of alkanes can be defined as:
a)  pyrolysis of alkanes
b) decomposition of larger alkanes by the action of heat
¢) reaction of alkanes with excess oxygen

d) reaction of alkanes with steam

4. Circle the correct statements below:
a) Hydrocracking is the cracking of alkanes in the presence of oxygen.
b) Octane number indicates the relative anti-knock tendency ol the fuel,
¢) "lIso-octane'" has a low octane number.

d) Tetraethyllead is added to the gasoline to increase the amount of
"iso-octane'.

10
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Form B o= Selt bvaduat ton bxerelsne

P, The dntermedtate apeciea Inothe chilorination of 2y d=dimethy] butane are:

HY )
! .
) (;H]"-(Hl"?ﬁll'"l..‘“;g
‘“j
G,
1 Ja
h) LIIJ“(JI~(!;(J13
(ﬂl f!
¢)  bre

4D Hent

10




Sedt Bstruetbonal Pavkapy Now o )
Foavm 4 = Roteronge tufide

ALEASER = PREPARATIONS AND RBEAGTIONS

e Reterence Gulde should be used (o conjunet ton with Form B or the Self
Evaduation Exerciue,  The veferences plve the vorrelation between Lhe
quedtlions o Form B oand the available material In the textbook and in the
form ol Lapoed,

Questioms 105 3,900,110 Chapter 3, Seatfon 15,16,17 Morrlson & Boyd
Organle Chemlatry

Quesition 4 Chapter 3, Scvetion 24

duestionys 5,6 Chapter 3, Scetions 21,22,27,28

Questlon 15 Chapter 3, Section 20,21

Quust fon 12 Chapter 3, Scetlion 30

Quustions 13, 14 Chiapter 3, Scctions 30,31

In addition to the above-mentioned scctlons of Chapter 3 in your texthook,
additional explanations and examples to be used for Questions 1,2,3,7,8,9,
10,11, can be found in TAPE 1| - with the accompanying worksheet and answer

sheet titled, Alkanes-Preparations.

For Questlons 4,5,6,7,8,9,15, additional explanation and examples are provided
in TAPE 2 - with the accompanylng workshect and answer sheet titled, Alkanes~

12
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When a king asked Euclid, whether he could
not explain his art to him in a more com-
pendious manner, he was answered, that there
was no royal way to geometry. Other things
may be seized by might, or purchased with
money; but knowledge is to be gained only by
study, and study to be prosecuted only in re-

tirement.
~~~Johnson
Self Instructional Package No. 5
Tape 1 - l..rksheet
ALKANES - PREPARATION
I. Hydrogenation of Alkenes
Pt.Pd or Ni

Collp, + Hy =225 CiHyny

Alkene Alkane
II. pirect Reduction of Alkyl Halides

Alkyl Halide RX (R = Alkyl group X = Halogen Atom)

RX +2zn + HF > RH + zntt + x°

or

RX Zn, Acid S RH

III. Grignard Reaction -~ Indirect Reduction of Alkyl Halides

Ether HA
RX + Mg —m> RMgX —_— RH + Mg(A) X
Alkyl Halide Organo-magnesium Halide Alkane

Grignard Compound

or
H20 or
M
RX ——B 5 RMgX ROH or o RH
Ether NH
Stép 1 ' Stép 2




SIP #5 - Tapel Worksheet

IV. Wurtz Reaction
2RX + 2 Na — R-R + 2NaX
Alkyl Halide Alkane
or
Na
RX ——— R-R
V. RX + 2Li »» RLi + LiX
2 RLi + CuX —m> RzCuLi + LiX
R,LiCu + RIX ——> R-R! + RCu + LiX
Or (abbreviated version)
Li CuX R1x
RX > RLi > R LiCu >

Intermediate 1
Aikyl Lithium

Alkyl Halide

Intermediate II
Lithium Dialkyl Copper
Compound

R-R1

Alkane

(RS has a )
(considerable)
(carbanioxn )
(character )

Example 1. Grignard Reaction
Step 1.
&- &+ +
RX + Mg > R Mg X Grignard Reagent
ether T T
anhydrous polar ionic
bond bond
Step 2
PR e e
R Mg X + HOH ———» R-H + Mg (OH) X
Salt of stronger weaker acid Magnesium Hydroxy Halide
weaker acid acid (Alkane)
RMg X + HNH, —> R-H +  Mg(NH,)X
stronger acid Magnesium Amino Halide
e (Ammonia)
R Mg X + HOR > R-H +  Me (OR) X

stronger acid
(fivoliol)

Magnesium Alcoxy Halide

Solvation of Grignard Reagent by Diethyl Ether

v

13
14



Self Instructional Package No. 5
Tape 1 - Worksheet

Assignment No. 1

Write the reactions for the preparation of 3-methyl pentane from l-chloro-
3-methyl pentane :

Assignment No. 2

Inert Irma was asked to describe the preparation
of isobutane from isobutylbromide. Her answer
is given below.

Identify all the mistakes and correct her
answer.

1. Reduction with zinc and acid

. Zn .
LH3 CH (CH3) CH2 Br —————>CH3 CH (CH3)2

II. Grignard Reaction

H20 Mg Eth
CHy CH (CH3) CHy Br A g Ether L cH; cH  (CHj),

Assignment No. 3

Identify the reagents in each one of the preparations listed below.

2-Bromo Butane > 3,4-Dimethyl Hexane
2-Bromo Butane > Buﬁane
1-Chloro-2-Methyl Butane ' > 3,6-Dimethyl Octane
i5

14




SIP #5 - Tape 1 Workshect

Assignment No. 4

Confused Clyde was asked to identify the reactants
in the preparation of a number of alkanes. His
answer is given below. Make all the necessary
corrections.

Zn, Acid
a. Isopropyl Bromide ———————> 2 3-Dimethyl Butane
Na
b. 2-Bromo Butane > 2,3-Dimethyl Butane
Mg HZO
c. 2-Bromo Butane > » Butane
Ether

Example 2. Wurtz Synthesis

~ Na
RX > R-R
Alkyl Halide Alkane
. -+
R-X + 2Na =—-——% R - Na + NaX

=\ +

Example 3. N
a
CH3C1 EEEE—— CH3 - CH3

Na
- —_—> — —_ —
CH3 CH2 Br CH3 CH2 CH2 CH3

oo gt me g TRE

S— a . b ,
\-C_?_C_C-
“G=C=G-G=C-
Example 4.
a. RiX + X4R > RR +  NaX
: Na Na : "Plane of Symmetry
b, C-C-C-C C~-C~C-C
al ey l
: P —
;Br Naf C-C~C=C
iBr.. Na!
c-C-C-C S
QE_ y ' ‘?‘ Na ' .l -O-C. v
GG > ebegeg

Plate of Symmetry

16
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SIP #5 - Tape 1 Worksheet

Example 4. (continued)

:Eébl‘“i“¥ "Ei%q—é-
:Na Nai

[}
.. =C
Co ]

or
Yoo

&1

Assignment No. 5

Na \ 'g 4

- > _-Q_

)

Identify i.e. draw the structures
reactions:

2-Bromo Pentane Na
2-Bromo-3-Methyl Butane
1-Chloro-3-Methyl Pentane
n-Butyl Chloride

Assigrnment No. 6

Identify i.e. draw the structure and name the reactants in the reactions below.

Na
_>

Na
_— >

Na
_—

Na

Assignment No. 7

Decane

+ NaCl

and name the products in the following

>
Na
>
Na
Na >

2,3-Dimethyl Butane

.2,3,6,7-Dimethyl Octane

3,4-Diethyl Hexane

From the list of products supplied below, identify the ones which correspond

to the given reactions.

1-Bromo  -4-Methyl Hexane

2-Bromo Hexane

3-pBromo Hexane
2-Bromo-3~Methyl Pentane

3~Chloro-2-Methyl Pentane

Zn,acid
Na 5
Na <
Na s
Mg, Ether H,0

R
Y

17

16
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SIP #5 - Tape 1 Workshect

Assignment No. 7 (continucd)

Products:
(1) 13,4,5,6-Tetramethyl Octane (4) 3-Methyl Hexane

0
(2) 4,5-Dietiyl Octane (5) 5,6-Dimethyl Decane 0

(3) 2-Methyl Pentane Crr\
Assignmentjﬁh_g °( ﬂétg

Forgetful Fri.da was asked to identify the reactants
and the reagents in a number of synthesis. She has
done so but forgot to identify them with the correct

product. Match the reactants and the reagents with
the correct products.

Reactants Products Reagents
(1) 2-Bromo-4-Methyl Hexane (1) 3,4,-Diethyl Hexane
(2) 2-Chloro-3Ethyl Pentane (2) 2,5-Dimethyl Hex.ne Na
(3) 3-Bromo Peatane (3) 2,5-Dimethyl Heptane or
(4) 3-Bromo-4-Ethyl Hexane (4) 4,5-Dimethyl-3,6-Diethyl Octane Mg, Ether H20'
(5) 1sobutyl Chloride (5) 3-Methyl Hexane or
(6) 1-Bromo-2,5-Dimethyl (6) 3-Ethyl Hexane Zn, Acid
Heptane

Assignment No. 9

Identify (draw the structures and name) all the products obtained in a reaction
of a mixture of aklylhalides: idopropyl chloride and n-butyl chloride with

sodium.

Assignment No. 10

When a mixture of two alkvl halides reacted with sodium, the following products
were obtained. Identify ihe original reactants.

products: 2,4-dimethyl hexane | 3,4 dimethyl hexane
2,5~-dimethyl hexane

18

17




SIP #5 - Tape 1 Worksheet

Assignment No. 10 (continued)

Example 5. - Copper Lithium Reaction
A Li A
R-X —_— R-Li
Alkyl Halide Organo Lithium Compound
+ + (R— )
2R-Li + Cu-X ——— R Cu Li + LiX (R, Cu Li’ ) or E_ cut Li+;
R:

Dialkyl Copper Lithium Complex

R: &+ &- -+ 4+ -
—~ct ul + Rlé/’ ——— 5 rRY  + R:Cu

i

H

RIX should be a 1° Alkyl Halide
in order to obtain best results

Example 6.
CH3 CH2 cl + 2Li S CH3 CH2 Li + LiCl

2CHy CHy LI + Cu Cl > (CHj CHZ)E Cu Li + LiCl
- (CHy CHo}y Cu Li + Cl-CHy CHy CHq ——sCHg CH, CH, CH,CHy + CHy CH, Cu + LiCl
3 2 ~ 3 \§2ﬂ; 2 ‘Jixvf—’3 3 %82
*r
Ethyl Group Proé&l Group
Y e

.

Abbreviated: "Peqtane

i CuX c-C-C-Cl v
c-c-c1 ~—hcoc Lt 0, (c-ay, Culi ———tiy C-C-C-C=C

Alternative Last Step: CH, CHy
| !
(CH3CH2?'2 Cu Li + CH3—CH—C1 C\:.l:l :Sﬂz - (\:H —.CH3

s

Ethyl Group Igabropyl Group

Abbreviated:

i CuX : c—g—m 2
c-c-€1 ——Lly coclt ———(cC ¥y > C-C-C=C
- : 2-Methyl Butane

13




SIP #5 ~ Tape 1 Worksheet

Example 7.
(CH3)2 CH-cl + 2Li @ —mm (CH3)2 CHLi + LicCl
(CH3)2 CHC1 + QuCl _—_— [(CH3)2CH-}2 Cu Li

[(CHy),y CH.,J‘Z Cu Li + CHjy CH Br CHp CHINCH3)p CH CH (CH3) CHCH3 + (CHj) 5
CH Cu + LiCl

or
4 . 4
Gy ot gbegh — bEfg-
-"Br
) or ' or
£, R
Br-G-C-&- —g—g—_g—
< N [} L] .
..... C‘-
Abbreviated:
Li 9 CuX X g—C—C c F
c~C-C1 ? C-CLLi —m> (C_C}z Cu Li > c-t-C-c-C
Alternate Last Step.
‘. ‘? . [ S | . -(.}. ) ] " * .
(1‘:_@2 Culi  + Br-g~G-¢-¢-—> *G-C-¢-¢~¢~¢- + -C-G-Cu + Li Br
Alternate Last Step.
.g. C Li [N} -Q‘d 1
ee- }2 u L1 + '@;glq".‘Q' —_—
or
o dy
Clogi-G=G-C- >
’

20
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STIF #5 - Tape 1 Worksheet

Assignment No. 11

Draw the structures and name compounds A through I in the reactions below.
The reactions are given in the abbreviated form. (This should in no way
nrevent you from writing the balanced equations involvad.)

Mg Ether H20
> ~
. [ ’A
Na
/—73
y -P 1 Chlori
2-Bromo-3-Methyl Pentane , B-fropy Chloride >
Li CuX ,//// Isopropyl Chloride
?C D —> F

\\\\\ Isobutyl Chloride
>

G
n-Butyl Chloride
2-Chloro Butane

— > 1

Acsignment No. 12

Identify the reagenté in the following laboratory synthesis:

////////)yZ,A—Dimethyl Hexane

3,4-Dimethyl Hexane

a. 2-Bromo Butane

2,4-Dimethyl-5-Ethyl Heptane
b. 2-Chloro-3-Ethyl Pentane

4-Methyl-3-Ethyl-Heptane

21




SIP #5 - Tape 1 - Worksheet

Assignment No. 12 (continued)

3,4-Diethyl Hexane
c¢. 3-Chloro Pentane :::::::::::::i

Assignment No. 13

D 2,3-Dimethyl-4~Ethyl Hexane

Confused Clyde was asked to identify
the reactants in a number of labora-
tory synthesis. He listed all the
reactants below but failed to identify
them with the synthesis above. It is
your task to select the correct reac-
tant for each synthesis.

Na

——> 3,6-Dimethyl-4,5-Diethyl Octane

Mg Ether
—_— > -
3-Methyl-4-Ethyl Heptane

HZO

Li CuBr R l-Broﬁb—B-Methyl Pentane
— | >3,3,6-Trimethyl Octane
!
Li CuCl Isobutyl}Chloride
|
_— > ‘ >
i 2,3,3,6-Tetramethyl Heptane
I
Li CuCl n~PropyJ Chloride
> > i » 2,3,3,6-Tetramethyl Nonane
|
Reactants: A. 1-Chloro-2,2,3-Trimethyl Butane
B. 2-Bromo-3-Methyl-4-Ethvl Heptane
C. 3-Chloro-4-Methyl Hexane
D. 2—Chloro—5,5,64ifimethyl Heptane
E. 2—Bromo—2—Methyi Buﬁaﬁé

22
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SIP #5 - Tape 1 - Worksheet

Assignment No. 14

Write all the steps in the laboratory synthesis of the.following compounds.

a. 2-Methyl Pentane from Propane
b. 3-Methyl 4-Ethyl Hexane from Butane
c. 2,2,4-Trimethyl Pentane from Isobutane

d. 3,4-Dimethyl Hexane from Butane

22




Self Instructional Package No. 5
Tape 1 - Answer Sheet

ALKANES - PREPARATION

Assignment No. 1

There are two ways to prepare an alkane from an alkyl halide with the SAME
(identical) carbon skeleton.

I. Reduction with Zn and acid

I 3 Zn, acid 3
. ~Cl.—CH~ - - O U (U
%Hz CH2 CH CH2 CH3 CH3 LHZ CH CH2 CH3
Cl
II. Grignard Preparation
CH CH CH
|3 Mg 3 H20 p 3
CHZ-CHZ—CH-CHZ-CH3 > FHZ—CHZ-CH—CIIZ-CH3 —————DCH3-CH2—CH—CH2-CH3
C1 Anhyorous a
- th :
ether MgCl Grignard reagent
Assignment No., 2
I. Reduction with Zn and acid
Incorrect: Zn ,
(CH3CH (CHy) CHy Br —> CH3 CH(CH3)2) Zinc without acid will give no
reaction
Correct: Zn, acid
CH3CH(CH3) CH2 Br > CH3 CH (CH3)2
ITI. Grignard Reaction
Incorrect: H20 Mg, ether
(C}{3 CH (CH3) CH2 Br g > CH3 CH (LH3)2)

An alkyl halide must react with Mg in ether FIRST and then in the second step
the GRIGNARD compound reacts with water to yield the alkane.

Correct: Mg ether H20
CH, CH(CH,)CH, Br - » CH,CH (CiL;)CH, MgBr —>CH,CH(CIL,),
grr{: CH (CH_ ) CH_ Br e erher 4 2 + CH_ CH (CH_)
3 3 2 3 372
23
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1P Noo 5
Tupe 1 - Answer Sheet

Asuzigmnent No. 3

Na (Wurtz Synthesis)

2=Bromo Butane » 3,4~Dimethyl Hexane
Zn, Acid
2= Brumo Butanc’/////> or ‘\\\\\\ﬁi Butane
Mg H 0
Ether
Na
1-Chloro-2-Methyl Butane —>» 3,6-Dimethyl Octane
Assigrment No. 4
Zn, Acid

a.  {(Isopropyl Bromide ————» Propane)

Correct: .
Zn, Acid
1-Chlorv-2, 3-Dimethyl Butane > 2,3~Dimethyl Butane
Na
b. (2-Bromo Butane —_— 2,3-Dimethyl Butane)
Na
2-8romo Propane —m—m—m—m——> 2,3-Dimethyl Butane
Mg H,0
c. 2-Bromo Butane rd —» Butane correct
Ether

Assigument No. 5

v by v Na [ T T (I
’Q‘?‘?"Q‘g'-———#’Q’Q’Q—Q“Q"Q'Q'Q“ 4,5-Dimethyl Octane
N
..('*_(L..(L__(\.. —_—, _'_é_é_‘_é_é_ 2,3,4,5-Tetramethyl Hexane
[ q R q v
B
] |
-}, -C~ —C-
Voo Na { ! e o Yoy gy .
_?uc—g—q—g— — -('3—(1‘3-(;-(%-('3-('3-(‘3—('!-(;-('!- 3,8-Dimethyl Decane
Cl '
] ] 1 ' Na | ] ) } ] 1 ]
-0=-C-C-C~-C1 —m—> -C—C-C-J-Q-C-C-C' QOctane
1 ! ) ] [ ’



SIP No. 5
Tape 1 ~ Aaswer Sheet

Assignment No., 6

] ] [ |
Br -C-C~ -C-C-C~
v Na ;‘ [ | l‘:'.“".""-\
GGG > f-Gg-g- ar.Na
2-Bromo Propane ! :
Br la!
(LRE._MNa,
-q_q_g—
__‘C_é_(}_é_.c_cl Na Yo | I B | (] l‘ [}
AR T GG
1-Chloro Pentane
ccC & ¢ -G
i) Na I L D I
¢-C-c-c-Cl > G G-GGe- -G
1-Chloro-2,3~Limethyl Butane .
-C-C~ L N Y}
Ll RRRARS
Na Ty . ;Rr Né?
(=T (o (e [ - t 1
| T ¢¢q¢q' '131.-'.117‘3,2
-C-C-C-C-C- ?
AR ol
3-Bromo Pentane
Assignment No. 7
Za, Acid
1-Bromo-4-Methyl Hexane » (4) 3~Methyl Hexane
Na
2~Bromo Hexane -——————% (5) 5,6~Dimethyl Decane
Na
3~Bromo Hexane -—————— (2) 4,5-Diethyl Octane
2-Bromo~3~Methyl Pentane -——Eé—b (1) 3,4,5,6-Tetramethyl Octane
Mg, Ether HZO
3~Chloro~2~Methyl Pentane -2 -» 2-Methyl Pentane
Assignment No. 8
]
L zn, 4 Mg, Ether H,0
(1) —g-—g—c.:-c':—c’:-c‘:-— —_ — or —y » (5) 3~Methyl
26
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SI1P No. 5
Tape 1 - Answer Sheet

Assignment No. 8 (Continued)
1

-

-

¢l -C- Na
! [ |
(2) “(;"'Q”——q-cl—c" —> (4) 4,5-Dimethyl-3,6-Diethyl Octane
S F'?rv 1 Na
(3) -C-G-G=G-G~ ——— > (1) 3,4-Diethyl Hexane
—Q— .
y 1 BIX G .. Zn, Acid Mg, Ether H,0
(4) ~g—g—g—q-q-q- ——>or ~—>» —=¥(6) 3-Ethyl Hexane
¢
1 “ \ Na
(5) —i—g-(?-Cl ————>% (2) 2,5-Dimethyl Hexane
\ !
S, .75, 7n, Acid Mg, Ether H,0
(6) Br-(}-c'-c'—c;—g—c'-g— or > y(3) 2,5-Dimethyl Heptane
Assignment No. 9
' ] )
Cl N -C-C- -C-
'é" éln a_([‘:\lo L T I WS Y T N YR T R T T T
GGt GoGGG-Cl = G-C-GCm + CoGC=C-C-G-C-G -G G-¢-g-c-
(Two igopropyl (Two n-Butyl (Isopropyl chloride
- chlorides re-— chlorides re- and n-Butyl

--acting with
. each other)

Assignment No. 10

3,4~Dimethyl Hexane is symmetrical and results from the
with sodium.

2,5-Dimethyl Hexane is symmetrical and results from the
Chloride with sodium, '

2,4-Dimethyl Hexane is NOT symmetrical and results from
2-Chloro Butane and Isobutyl Chloride with sodium.

acting with
each other)

chloride reacting
with each other)

reaction of 2-Chloro Butane

reaction

of Isobutyl

the reaction of:

| ! ) 3
-C- 1 Na - C- £-C- -Cc- -C-
i {L i + | [ L ' v (& D B
GGGl GGG > -G=G=GmGmgmg+ -GGG+ -GGG
21
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Tape 1 - Answer Sheet

SIP No.

t No. 11

nmwen

Assig

o
=
o
LS ]
=
[
Ay
~
>
N
L]
o
=
]
™
~~
<
Nt
1

(B) 3,4,5,6-Tetramethyl Octane
1

)
-C=-
\

!
{

&
-O- o o
-0- & o -b- §
R N %
lﬂ.vlﬁ_w\ - \n.bln%l nﬂm
~~—

RO YRR
_|C|«blG\&hwh
1 [}} — o
- = U
O- 5 g
A 2 o
— 1 H
8] < s
|nwl gl <
1 Y
O- - == -
1 o~

O

!

~
=]
S~

(C)

\

-C-

\

-C--C-

v
-C-C-C-C-C-

[

|

()

1
-C-C
i

2,4,5=Trimethyl Heptane

3,4-Dimethyl Octane

—O-
!
- -
L
M.

!
—0—0-
—l Ve

\
l\C‘ - bnd
P 7Y
-0
U
-0~0

5-Trimethyl Heptane

3’4’

27




SIP No. 5
Tape 1 - Answer Sheet

Assignment No., 12

| \
_.c.. .C.—
Li CuBr Isobutyl Bromide -C| Yoo
By / i Y q q q
3 hobopede
[ B S \ Vo
Na -C-C-
- | W R R N |
> —C—C—C—C-—CE-C-
[ B 1
| |
.-c— ..c...
\ Li CuCl Isobutyl Chloride N '(',‘ 0
4 - > GG G-G-C=¢=G
; )
b i_’_ _l_i_ -C-
-~ (‘Z G-¢ 1 '
cl G
Li CuCl n=Propyl Chloride ‘ ."(l:"‘ Lo
> -GGG q6-¢-
-C-
Yoy !
—?_.(;"—
Na "C"S-:"
o !
—~  ~C-C=C-C-C-C-—
ottt AREAR
[ |
cl e
Li CuCl 2-Chloro-3-Methyl Butane , , | ' 1
— > > GCGGG¢-
)
_c.. ..C—
1 ]
Assignment No. 13 -G
[} ] ]
Brohy I|3r. Li "E‘ CuBr "(,:' —é,‘—é—c.;—Br"?' ,
1 O - . - . ' ]
a. ’C.E“(E“‘:f‘ C-C-G {—(T‘ l-)-Ll (-q: C-)-2 CulLi ——-—y.c':-(‘;-(r'..((-_q_
J [}
Br, hv ‘ I?r’ | Li \ 1-(13 CuCl : "(':— 3-Chloro Pentane
e Aoedod PG fmG G GGGl —> (G-(-Gr, Cutd _j
1
-c.-
I I R R
GG GGG
~C~
y .
—C-
}
29
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Assignment No. 13 (continued

1 | i \

|
T e =T w7 cer (76T IsobutylBromide "5 "7,
€:- C-C-C= ——$-C-C-C- —+-C-C-Li — 4C-C}, CuLi ————y -C-C~C-C~C-
[ | \
Br —'C" —C-‘ "C"
. \ ( 1
A
~C--C~
L 1 1 g Brphvo p Na [
d.-c-Cc~-C-C~ ——.C~-C-C~-C- —— .C-C-C-C-C-C-
vy ool A S S
Br
Assignment No. 14
Li CuCl Isobutyl Chloride
a. 1l-Chloro-2,2,3-Trimethyl Butane == 4 3 2,3,3,6-Tetra-
methyl Heptane
i
-C-
Mg, Ether HZO AR
b. 2-Bromo-3-Methyl-4-Ethyl Heptane ——————) ey .C~C~-C~C~C-~-C~C-
) [ NS T T T S A |
~C-
)
\ \ -¢-
Na O
- <l | !
¢. 3-Chloro-4-Methyl Hexane —————b _(;_(\:_(‘:_?_C‘:_?_q_g_
-¢-C-
_¢_.(l;-
Li CuCl Isobutyl Chloride
d. 2-Chloro-5,5,6-Trimethyl Heptane > - 2,3,3,6-Tetra-
methyl Nonane
Li CuBr 1-Bromo-3-~Methyl Pentane
e. 2-Bromo-2-Methyl Butane —y S > 3,3,6~Trimethyl
- Octane
30
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What 1s not fully
understood is not
possessed.--Goethe

Self Instructional Package No. 5
Tape 2 - Worksheet

ALKANES - REACTIONS

Parum Affinis -~ Without Affinity

I. Halogenation Reaction

Heat or Light
Cullypgn + X9 > CnH2n+1 X + HX

“~

IT. Combustion Reaction

) Heat
CnH2n+2 + Excess 0, ———> nCO2 + (n+l) H,O0

Assignment No. 1

Write the step by step mechanism for the bromination of Ethane.

]
-y

30



Example No. 1

Chain Initiating Step:

. Heat or Light
Br .3 Br > 2 Br'

Chain Propagating Steps:

| I
> H:Br + '?-g-g-
n-Propyl Free Radical

Pl
————> H:Br + -C-C-?-
‘ )
Isopropyl Free Radical

AUy : t
-C-C-C"* + Br 4« Br —> -C-C=C 2.Br = +  Br’
! ! ! u ! ! \
Y | i, || e
_$—9—?- + Breg:Br —> 'C‘§‘$‘ + Br
\_/ . ' 3
. s~ Br
b f

' Assignment No. 2

Write the step by step mechanism for the bfqm;uation of: Isobutane and
2-Methyl Pentane. Identify (draw the structure and name) all the possible
intermediate free radicals and all the products.

w
Lo

31




Assignment No. 3

Forgetful Frieda was asked to identify all the \g
intermediutes and all the products in a number

of reactions. Her answer is given below. In
many answers she has forgotten something. Com-
plete Frieda's answer.

_C_
T N T TS N N Vb
Intermediates:; -C-C~C-C° -C-C-C~-C- —Q—C—Q—C'
| I T VToe . '
_C_
[ I
d. -C=C~C-C~ | | |
e -C- -C- -C-
A | [ R | [T I
Products: ~§-G-C-C-Br | -0-G-G-G= ~C-G-G-C
1 ‘
Rr Br
1ot Vo
-C C— - C--C~-
ro) R
Intermediates: -C-C-C-C* -C-C-C-C~-
[ T T | I e |

b. 2,3~Dimethyl Butane

1-Bromo~2,3-Dimethyl Butane
Products: 2-Bromo-~2,3-Dimethyl Butane

! [ |
g ~C--C- -G--C—

-C-

|

—o—o—

|
Intermediates: —-C-
{

¢. 2,3-Dimethyl Pentane

1-Bromo-3, 4~Dimethyl Pentane
Products: 2-Bromo-3, 4~Dimethyl Pentane
3-Bromo-2, 3~-Dimethyl Pentane

Assignment No. 4

A number of monohalogenated products are listed below. Identify (Draw
the structure and name) the reactant for each group of products.

a. l~Bromo-3~Methyl Pentane 2-Bromo-3-Methyl Pentane 3~Bromo-3-Methyl Pentane

b. 1~Bromo-3,4-Dimethyl Hexane 2~Bromo~3,4-Dimethyl Hexane 3-Bromo-3,4~dimethyl
' hexane

¢. 1l-Bromo-3-Ethyl Pentane 2~Bromo~3~Ethyl Pentane 3~Bromo~3-Ethyl Pentane

33

32




Example No. 2

Expected
Ratio Observed %
. I : II I : II
P ? Bra, hv \ ?r\
H-C—C—(C~—H ‘—>—C-"—Cl:— Br +-(I':—c|:-c|:- 3:1 3% 97%
\ 1 [
¥ oH B I 11 or
1° 2° 1° 1l : 32 Ratio
Ratio: 1°/2° = 6/2 = 3/1
lo
- I l
~C- -C- -C-
{ \ i Bro, hv. oy
--C—-C:——l- —3y -Clr-cl:—c‘:-Br + —Cl:—Cl:—le- 9 1 0 99%
| |
o o [+ Br
1 3 1
I IT
Ratio: 1°/2° = 9/1
{ 1 1 { Bro,hv (v 1t R B
-~(~C—-C—~—C— ——) - C-C-C~-C~Br + -lc-c—g-g— 3:2 2% i 98y
1 1 t o | o
1°2° 2" 1° Br or
I I 1 : 49 Ratio
Ratio: 1°/2° = 6/4 = 3/2

Example No. 3

Fraction of Fraction of

Total No. of Collisions Collisions
Rate of Reaction = Collisions X that have X  that have
per cc per sec. sufficient proper orien-
energy tation

Rate = Collision Frequency X Probability Factor X Energy Factor

34
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Example No. 3 (continued)

E act for the abstraction of 1 H

£ act for the abstraction of 2°H e
E act :_ E act
20 <' .1.°
E act < E act > E act
30 20 lO
RATF OF ABSTRACTION OF H ATOMS: 3° > 2° > 1°
EASE OF ABSTRACTION OF H ATOMS: 3° > 2° > 1°
LExaunple No. 4
Chlorination Reaction
Relacive rates of reaction per hydrogen atom: 5.0 3.8: 1.0
(3° 2° 1°)
\ \ \
—-C- -C- -C-
T I Clz, hv | Py
-C-C-C- >» -C-C-C-Cl + -C-C-C-
Py vt Fdy
Isobuteane Isobutyl t-Butyl Chloride
‘ Ckloride
Isobutyl Chloride = No. of 1°H , Reactivity of 1°H _. 9 x 1.0 9
tert Butyl Chloride No. of 3°H Reactivity of 3°H 3 x 5.0 15
15 26
64.3%
) 2 x 100)
Bromination Reaction 26
Relative rates of reaction per hydrogen atom: 1600 82 : 1
(30 20 10)
| ] l
C - — Y —
oy Bry, hv | ? \ . \ ? {
-¢-0-C- ——>»  -C-C-C-Br *+ -C-C=C-
v LI I B !
Isobutane Isobutyl Bromide t-Butyl Bromide
35
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Example No. 4 (continued)

I[sobutyl Bromlde No. of L1°H Reactivity of 1°H 9 x 1 9 1
t-Butyl Bromlde No. of 3°H Reactivity of 3°H 1 x 1600 1600 178

Exclusively t-Butyl Bromide

Assignment No. 5

Calculate the percentage composition of the products obtained from:
a.) Chlorination and b.) Bromination of Propane and Butane. Compare these

results to those obtained experimentally. (You can find them in Example
No. 7)

Assignment No. 6

Identify - draw structure and name the MAJOR product in the reactions
written below.

Bry, hv
3,4-Dimethyl Hexane —_—

Clz, hv
2,2-Dimethyl Propane —_—

Bry, hv
2-Methyl Pentane —mm>

Br2 N hv
3-Ethyl Pentane ——>

36
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Table 1L

Kcal
Energles of Reactlvation [ ﬁ%ra~]J for the Reaction: ResH 4 X'—> R® + HeeX

R X = Cl X = Br
C“3 4 18
e 1 ' 13

2° 0.5 10

3° 0.1 7.5

Example No. 5

EASE OF FORMATION OF FREE RADICALS: 3° > 2° > 1° > CH,

Example No. 6

cuy (19 .
CHiCHy (1°) .
]
104 CH,CHCH, (2°) CHy
98 Cii3~C-CH3 (3°)
95

91

CH, CH4CH; CH4CH,CH; TH3=CR-~CHj
CH3

STABILITY OE FREE RADICALS: 3° % 2° % 1° > CH3

ORIENTATION - where in the given molecule the reaction will take place
predominately - comparison of different sites of the SAME
MOLECULE.

REACTIVITY -~ Comparison of Different Compounds in a reaction with the

same reagent.

37
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7

Example No.

99%

Trace

7

Assignment No.

A™* G in the reaction

”identify'(draw structures and name) compounds

4

seq-tence below,

N
L

[
7

38
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A Epnment No,_ 8

Wrlte all the steps in the Laboratory synthesis of J3=Methyl Pentane lrom
n=propyl chloride.

39
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Sa0lf Instruction Package No. 0§
Tape 2 = Anawoer Sheoet

ALKANES =~ REACTTONS

Asgignmont No. 1

Chain Initiating Step

: Heat or light
Brl: Br > 2 Br

Chain Propagating Steps

. . | \ v
Br. + H ?’-:..,c - € - ———>Br : H+ ‘c-$—
LT l \
v oy .
-C-Ces + Br+$. Br -C-C :Br + Br
v A (I

Br* + Br* —» Br : Br

Assignment No. 2

Chain Initiating Step

A or hv

Br ‘x. Br —— 2 Br®

Chain Propagating Steps

Isobutane:

) 1
..C.. -
' vV [ Br H Br ' C| \
-C~-C-C ‘_—3_> ~-C-C~C-Br
“g“ Ty v
~-C~-C-C~- + Br*®
[ S B | 1 \
- - -C-.
| Br ¢ Br (R
-C-C-C- =t ——p = -C-C-C-
1 e . ]
d . l !
tee e Br






2 (continued)

+ Br*
3

2-Methyl Pentane

Assignment HNo.
Assignment No.

Br

'
MISSING: Br-C-
1
INTERMEDIATES:
MISSING:
PRODUCTS :

Complete
2,3-Dimethyl Pentane

b.

1-Bromo-3,4-Dimethyl Pentane
2-Bromo-3,4-Dimethyl Pentane
3-Bromo-2, 3-Dimethyl Pentane
2-Bromo-2,3-Dimethyl Pentane
1-Bromo-2,3-Dimethyl Pentane

41
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Assignment No. 4

1
-C-
L | [ |
a.-C—C—#—g—C— 3-Methyl Pentane
1o f
-¢ C-
[ I N R |
b. —C—(l:—C—C—C—C— 3,4-Dimethyl Hexane
T A
: \
-C-
| !’¢’| \
c.-C-C-C=C-C~ 3-Ethyl Pentane
(S [

P
|

Assignment No. 5

Cl hv oy [
-C-C-C-Cl 4+-C-C-C-
] ! 1 H { 1
/ Cl
( 6
Vol n-Propyl Chloride =6 x1 _ _ 1 _ 4,12 13.6 % 100)
a. -C-C-C- Isopropyl Chloride 2 x 3.8 7.6 1.27 55,97 (7.6 x 100)
t o 13.6
\ r hv
[N T 1 1
-C-C-C-Br +-C-C-C~-
Lo 1 Br (_6_ x 100)
. 170
n-Propyl Bromide 6 x1 _ 6 _ 1 _ 441z '
Isopropyl Bromide 2 x 82 - 164 27.3 55.9%
(__6_ x 100)
170
Clzhv‘|l| Lot
/——} ~C- C|Z ("‘ C‘Z -Cl +—C—F—C—C—’
bbb ! et ! _6
-C-C-C-C- p-Butyl Chloride  _ 6x1 . 6 _ 28.3% (31.2 x 100)
e Sec. Butyl Chloride 4 x 3.8 15.2 71.7 15.2
Gis x 100)
Br2hv R R I
-C-C-C-C-Br 4+ ~C-C-C-C~—
[ R TR T
. Rx
m-Butyle Bromide _ 6x1 _ g 1.89 (324 x 100)
Sec. Butyl Bromide 7x82 378 =9é 2°,
. o 328
100
53 * 100

42
41



7z
0

3-Bromo-3,4-Dimethvl Hexane

Assignment No.

1-Chloro-2,2-Dimethyl Propane

—(C~ 2-Bromo-2-Methyl Pentane

3-Bromo-3-Methyl Pentane

|

\
~C-C~-C-C-C =~

\

Brzhv

\

\

{

\

\

Br

7

Assignment Nc.

C

LI

C-C-

¢!
&~

|on.... -
I
S ST 3
\ nw m \
- — I'CII
] A 1
u A — -
| w2 b
jas] o m
N 1] ™~
& = fa)
o [ia)
Ly H &
- B4
(2= ]
= 32} =~
[ @] ~ m
o fomd
Py ~ o
o
=] o
=
—
/ -
! %5
Sy g ES
-P-C-m o AM
1 1 <5 I VI
-0U-0~ n“u3
_&nwl o~
1
Vﬁ
)
o~ —
H >
m o o
} R
- U o
\ ] m.m_
‘G‘p_vl [a)
_...C\ o~
i
]
=
[
_ S &
—O- E o
| 00
- N HoN
1 CJuP
Iup-vl\ ~
>
=
o1
~
m | g (@]
- N o
-0~ s =}
1 o +
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&
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2,3,3~Trimethyl Hexane

8

Assignment No.

‘CI‘
1
\mvl
-~
- ) -
i
+f
=
o~
-~
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- - w
i 4~ 1
U == 0
| t I
U~ —~0D-
| |
—0U- —0-
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o m
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Self Instructional Package No. 5
Form D - Progress Check Evaluation

ALKANES ~ PREPARATION AND REACTIONS

l. When butane reacts with excess oxygen in the present of heat the
preducts will be:

a) carbon dioxide
b) carbon dioxide and water
¢) heat and carbon monoxide

d) carbon dioxide, water and heat.

2. Hydrocracking of alkanes can be defined as:
a) the reaction of an alkane with excess oxygen.
b) the reaction of alkanes in which smaller alkanes are produced.
c) the decomposition of alkanes with heat in presence of hydrogen.

-*"d) the decomposition of alkanes with heat in presence of steam.

3. The following statements about the pyrolysis are true:
a) the pyrolysis of alkanes is known as cracking.
b) the pyrolysis is the decomposition of a compound.

c) the pyrolysis is the decomposition of a compcund by the action of
heat.

d) the pyrolysis is the decomposition of a compound in the presence
of steam.

4. The most and the least stable free radical in the series of free
radicals:
’ CH3 CH3
CH —(.IH-CH CHCH;  CHa-C —CH CH-CH-CH,”
3 3 3~t%2 3 p 3 3 2

are:

414
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SIP #5
Form D - Progress Check Evaluation

The most stable free radical The least ;table free radical
a) Ethyl a) ® Isobutyl
b) T-Butyl b) Ethyl
«) Isobutyl ' c) Isopropyl
d) Ethyl : d) T-Butyl

5. In each pair of alkanes, identify the one which is more reactive
toward halogenation reaction:

More Reactive

a) Methane(A), Ethane (B)

b) Propane(A), Isobutane (B)

c) Isobutane(A), Butane (B)

d) Ethane (A4), Prdpane (B)

6. The laboratory preparation of 3,4-dimethyl hexane from butane can be
achieved by the use of the following reagents:

a) BROMINE, light, SODIUM
b) BROMINE, Light, MAGNESIUM IN ETHER, WATER

c) SODIUM

d) BROMINE, Light, LITHIUM, CCPPER BROMIDE, 2-BROMC BUTANE

7. The reactant required for the Grignard synthesis is:
a) an alkane
b) an alkyl bromide
c) an alkyl chloride

d) an alcohol.
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SIP #5
Form .D - Progress Check Evaluation
8. Identify the correct statements below:
a) Tertiary alkyl halides give best results in Wurtz synthesis.

b) Primary alkyl halides give bestlresults in the reaction with
Lithium Dialkyl Copper Intermediate.

c) Grignard synthesis is a one-step preparation.
d) A Grignard compound can react with water or ammonia or alcohols

to produce an alkane.

9. The reagents required to convert 2-Chloro Butane into 3-Methyl Pentane
are:

a) SODIUM
b) MAGNESIUM IN ETHER, WATER
c) LITHIUM, COPPER CHLORIDE, ETHYL CHLORIDE

d) LITHIUM, COPPER, CHLORIDE, PROPYL CHLORIDE

10. The product A obtained in the reaction sequence below is:

Bry, hv Li CuBr n-Propyl Bromide
PROPANE —m ———» —> . > A

a) Hexane
b) 3-Methyl Pentane
c) 2-Methyl Pentane

d) 2-Methyl Hexane

11. The compound B produced in the reaction below is:

Br,, hv Sodium Bry, hv Li CuBr n-Butyl Bromide

> »

BUTANE ~— > > > N

a) 4-n-Butyl Octane
b) 3,4-Dimethyl-4-Ethyl Octane
¢) 3,4,4-Trimethyl Nonane

d) Dodecane
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SIP #5
Form D - Progress Check Evaluation
12. The major product in the Bromination aof 2-Methyl Butane is:
a) 1-Bromo-2-Methyl Butane |
b) 2-Bromo-2-Methyl Butane
¢) 2-Bromo-3-Methyl Butane
d) 1-Bromo-3-Methyl Butane
13. The major product in the reaction of 2-Bromo Butane with Zinc in
presence of Acid is:
a) 3,4-Dimethyl Hexane
b) Octane
¢) Butane

d) Organozinc Compound
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Self Instructional Package No. 5
Form Bl - Answer Sheet

ALKANES - PREPARATIONS AND REACTIONS

3. a, b
4. ¢

5. b, c
6. ¢

7. a

8. b

9. d
10. a, ¢
11. d
12. d
13. a, b
14, a, b
15. a, b
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Self Instructional Package No. 5

Form Dl - Answer Sheet

ALKANES - PREPARATIONS AND REACTIONS

1. d
2. ¢
3 a, ¢
4. b

6 a, d
7 b, ¢
8. b, d
9. ¢
10. c
11. b
12. b
13. ¢
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CHEM 201

FORM B

FORM D!

TAPE 1

TAPE 2

S.I.P. #5 -~ ERRATA

Question #7 - Reaction:

Bra,hv Na Brp,hwv  Li  CuBr Ethyl Bromide

2-Methyl Butane ————» —s> —— —» —» —> B

‘Question #11 - Reaction:

CuBr 2-Bromo Butane
> > —> 2,3-Dimethyl Pentane

Bra,hv Li
A >

Question #14 - Part a.

a) Hydrocracking is‘the cracking of alkanes in the presence
of hydrogen

Answer Sheet

5 - B. B. Al B

Answer Sheet .

The answers for assignments 13 and 14 are reversed. (The answer

- listed for assignment 13 is actually the answer for assignment 14.)

Worksheet - Example No. 4

[

Isobutyl Chloride. _ No. of 1°H. «;Reactivity o
Tert. Butyl Chloride No. of 3°H™ "‘Reactivity o

1°H_ 9
H T

-4

=9 = 8.3 9 100)

N

\(T?r x 100)
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